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MS Social and Applied Economics
EC 7250 Economic, Social and Ecological Systems
Dr. Zdravka Todorova
Wright State University
Spring 2021

Beef products are a staple of western diets and are quickly becoming normalized in
more parts of the world. Americans from 1910 to present day have consumed an average of 60
pounds of beef each year, with total beef consumption annually over 27 billion pounds (Beef,
2005). Red meat is a tempestuous topic of discussion. Red meat is a product that has nutritional
benefits, is a symbol of status, and has a favored taste for many of its consumers. It can also be
said that red meat is associated with health issues, animal cruelty, and environmental
sustainability concerns. Jochimsen said that “[e]conomies confronted with the ecological and
social crisis would have to attribute a higher value to their own sources of maintenance, care
and supply,” (Jochimsen, 1997). Therefore, we must determine what the total impact of the
beef industry is, and if we must make major adjustments. A holistic examination of the beef
industry is required to appropriately discuss the issues within the industry. This paper will
discuss the industry and its social costs from an ecological, economic, and social perspective.
Ecological Factors
The beef industry is a hot topic due its impact on nature, the production processes, and
the taste preferences that help drive the demand of the product. For many, the biggest
grievance associated with the process of generating beef products is the damage attributed to
the environment. The production of beef, including feed crops, can affect biodiversity through
land conversion (Selinske, 2020). Other negative byproducts attributed to beef production
include human wildlife conflict, farmland and grassland soil erosion, nitrogen and phosphorus
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pollution, soil impaction, and altering hydrology and ecological communities (Selinske, 2020).
Selinske also claims that “[c]ompared to other livestock, beef has a larger footprint in terms of
area, biomass, GHG emissions, and water use,” (Selinske, 2020). Beef production has had a
major impact on our environment. There are many factors involved in this damaging process;
adjusting some of our practices can lead to better outcomes for the environment. If we do not
make adjustments to our production processes, we will continue to see significant
consequences.
One example of the consequences of warming temperatures is included in the study entitled,
“Assessing Climate Vulnerabilities and Adaptive Strategies for Resilient Beef and Dairy
Operations in the Tropics.” In this study, the problem of rising temperature in already warm
climates, and the impact those temperatures have on the dairy and beef industry in Puerto
Rico, is discussed. The specific problem affecting dairy farmers in Puerto Rico is that the
conditions have caused overgrazing, which forces the farmers to use expensive imported
concentrated feed to maintain productivity. This problem is made worse by the milk production
being measured on a “per-cow” basis, which is increasing at a much lower rate than
competitors such as the dairy farmers based within the United States (Ortiz-Colón, 2018). The
slower gains of improved farming practices is linked to the rising temperature (Ortiz-Colón,
2018). The rising temperature causes stress on the animals, thereby decreasing the ability of
dairy cattle to produce milk and gain weight. The heat can also lower conception rates, increase
proliferation, increase parasites concerns, and increase risks of disease (Ortiz-Colón, 2018). The
study observed slick hair cows and their ability to better cope with higher temperatures
compared to the non-slick hair cows. They concluded that “…on average, registered Slick
Holsteins have a shorter calving interval by 1.97 months. While non-slick present a calving
interval of 15.76 months on average, slick-haired cows have a calving interval of 13.79 months,”
(Ortiz-Colón, 2018). These findings are encouraging for the farmers and others who rely on the
production of dairy in warming climates. This problem is just one of many that are linked to
warming temperatures. There are many issues we will need to address to make sure we are
prepared for changes in climate. Aside from the aforementioned, there are other ecological
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issues in the production and preparation processes within the beef industry that need to be
addressed as well.
The water consumption required to produce beef is another topic of contention. The
amount of water required to maintain large herds of livestock, and the amount of water that is
required to produce the feed for such herds, is vast. Water is a scarce resource in many parts of
the world, and therefore needs to be treated as such. Improving water consumption practices is
a very important part of reaching overall sustainability. Many studies have been done on water
consumption in different areas of interest. A relevant study for water consumption and the
beef industry was titled, “Water Productivity in Meat and Milk Production in the US from 1960
to 2016.” This study observed that “…water productivity of an animal product (WP, kg/m3 ) is
defined as a ratio of the product output per animal to the WF (green plus blue water
consumption) over the lifetime and supply chain of the animal,” (Mekonnen, 2019). This study
had some positive results for water conservation. The study concluded that less water was
needed for per-animal product output in 2016 when compared to the amounts needed in 1960
(Mekonnen, 2019). The study suggested that the reduction in water needed for production was
a product of multiple factors. Factors like “larger livestock output per head, lower feed
requirement per head, and larger yields of feed crops. Increases in crop yields helped to
decrease the water intensities or WF of the feedstuffs, thus reducing the water required per
unit of feed consumed,” (Mekonnen, 2019). All of these factors played a role in reducing the
water needed to produce beef in the United States. While these gains in resource consumption
efficiency are encouraging, we still need to continue to improve. The amount of water required
to support the beef industry is still enormous. The social cost of this exchange is evident. We
have many areas of the world that are plagued with severe droughts. We need to continue to
find a way to increase water productivity so that we have more for other important endeavors.
Another good study on the ecological considerations of the beef industry is “The
Environmental Impact of Beef Production in the United States: 1977 Compared with 2007.” In
this study, a model was created to determine the resource use and waste products of beef on a
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per unit basis from 1977 through 2007 (Capper, 2011). The study consisted of inputs including
animal feed, drinking water, unit electricity, and many other inputs that are necessary for farm
operations (Capper, 2011). In the study, the “[e]nvironmental impact was assessed by
comparing annual resource inputs and waste output of the U.S. beef production systems in
1977 and 2007 and expressed per billion kilogram of HCW beef produced in 365 days,” (Capper,
2011). The study found that there was a 16.3% reduction in carbon footprint of beef products in
2007 compared to 1977 (Capper, 2011). These are very encouraging results for increased
resource efficiency. The paper does disclose the fact that due to differences in methodologies
and given parameters, it is difficult to compare results of similar studies. However, other
studies do share results signifying a similar trend. While this information is positive, there is
more work to be done. Capper suggests that improving productivity is paramount, but is
concerned with the possibility of a plateau effect due to the current status quo of consumer
demand and industry practices. Capper suggests that “[f]urther investigation into the
contributions made by improved growth rates, fertility, morbidity, mortality, and forage
management are therefore essential to better understand and apply the management practices
by which the industry can continue to provide sufficient animal protein to satisfy the market
while continuing to reduce resource use and waste output per unit of beef,” (Capper, 2011).
We need to be vigilant in our approach toward reaching new levels of efficiency. As suggested
by Capper, there are roadblocks to improving efficiency. We need to examine all of the inputs
and production processes within the industry and attempt to come up with better solutions to
inefficient practices.
One important distinction between some farm practices is whether the cows have
access to grazing land or are subjected to housing systems. In “Life Cycle Assessment of Beef
Cow-Calf Systems with and without Grazing on Abandoned Cultivated Lands in Japan,” the
environmental difference between beef farming with and without yearlong grazing systems
was examined. The study found that the farm that used a yearlong feeding system with home
grown feed had the lowest energy consumption by all measures utilized in the study (Tsutsumi,
2014). This study examined 11 different farms by collecting survey data on the number of
4
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animals, feed composition, forage cultivation, grazing period, vegetation on the grazing lands,
fertilization of the grazing lands, calving interval, and the number of calves produced by one
cow (Tsutsumi, 2014). The results of this study illustrate how important it is for different
processes of production to be studied and tested for potential sustainability improvements.
This study suggests that housing systems are less efficient with regards to environmental
factors, yet many farms are using similar practices. This is a change that can be evaluated with
further study, and then potentially implemented as a viable alternative for farmers. Other
solutions to the environmental issues are available, or could be made more available, if given
the proper research. There is always room for improvement, environmental efficiency is no
different.
In order to better address the environmental impact of the beef industry, we must also
consider other alternative options for beef. There are many different alternatives, one
promising alternative for beef is plant-based beef substitutes. You are seeing more and more of
these options on the market, and plant-based substitutes for beef have gained some ground in
public acceptance. You are even starting to see plant-based beef substitutes offered at fast
food chains, such as the Impossible Whopper provided by Burger King. The question is how
beneficial is it to move consumption toward the substitute? In the study “Potential to Curb the
Environmental Burdens of American Beef Consumption using a Novel Plant-Based Beef
Substitute,” that research question is explored. The study uses the life cycle assessment (LCA),
which is a common measurement based on all the factors involved in producing the given
products up to the point of distribution (Goldstien, 2017). They focus on three different sets of
dietary needs including the mean-US (MUD), vegetarian (VEG) and vegan (VGN) diets. “The
MUD is constructed from the 2010 USDA’s loss-adjusted-food-availability estimates of per
capita consumption of ~250 food items in the US [41]. The VEG and VGN are built from the
USDA’s 2010 dietary guidelines for vegetarian and vegan diets consuming 2000 kcal per day
[42] (in line with measured adult vegetarian energy intake [43]), adapted to actual US
consumption regimes using the 2010 loss-adjusted data,” (Goldstien, 2017). The study tested
the impact on three metrics of ecological performance, including: greenhouse gas emissions
5
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(GHG), water use, and agriculture land occupation. These were then taken into consideration
when substituting the plant-base beef substitute at different levels for total protein
consumption in the three previously described diets (Goldstien, 2017). Goldstien used the three
different diets in this study because it better represented the dietary needs of the United
States. Goldstien is articulate when pointing out how each diet uniquely contributes to the
demand of goods that require ecological resources. Goldstien says that “[p]rotein dominates
MUD impacts, with meat as the primary driver (50% total GHG emissions), itself impacted by
beef (40–42% of total GHG emissions). The VEG is burdened by higher reliance on dairy as a
protein and fat source, which elevate this dietary component’s impacts well above the MUD.
Fruits and vegetables are the area of largest potential improvement for the VGN” (Goldstien,
2017). The results of the study suggest that (MUD) dietary practitioners with a 10% substitution
level would see a 1.2% reduction in (GHG), a 3% reduction of GHG with a 25% substitution level,
and a 6% reduction in (GHG) with a 50% level of substitution (Goldstien, 2017). The study found
that there was also reduction in the other two metrics of environmental performance. With
larger rates of substitution of beef substitute, (MUD) realized there would be a reduction in
water use and agriculture land occupation (Goldstien, 2017). Goldstien admits that plant-based
beef substitutes are not the lowest net GHG emission option, but this could be an idea that has
potential. The ecological problems with our current options are mostly obvious. We must
continue to look at other alternatives that reduce waste. Beef is a food product that is
extremely popular, but the production process could take more steps toward sustainability.
Economic Considerations
The beef industry is big business virtually worldwide and is continuing to grow. In 2017
the world beef production was at a staggering 61.6 million tons, which was a 1.8% increase
from the following year (Grodea, 2018). The increase can largely be linked to the production
increases in the United States at 3.7%, Argentina at 6.7%, and Brazil at 2.9%, respectively
(Grodea, 2018). The increase in production of beef is very large and it is important to look at
the context of the economic reasons for the production trend. The United States, China, and
6
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Japan accounted for 39.5% of the worldwide consumption of beef in 2017 (Grodea, 2018). The
United States is the world’s largest importer of beef products, with 17% of the imported beef
heading to the United States (Grodea, 2018). This is likely due to the development of a foreign
beef products market in the states. As the wealth of the country increases, it is not hard to
imagine why a beef enthusiast would start to want more diversity of product in the industry.
However, the states are not the only major players in the market. The current trend in the beef
industry includes the increasing demand in Asian countries such as China and Hong Kong
(Grodea, 2018). The beef product industry is seeing a fast rise in demand from these countries
due to economic growth. Economic growth seems to be the engine of change in demand of
products like beef. As countries become more economically well off, they start to demand more
expensive products or luxury goods, and beef products seem to be no different. We have
witnessed this trend take place in the majority of all economically developing countries in Asia.
The trend of rising demand in beef products worldwide is turning beef products into an even
bigger industry. Grodea says that not only is beef importation on the rise in the before
mentioned countries, but it can also be found in countries like Canada, Mexico, Venezuela,
Chile, Egypt, Malaysia, Saudi Arabia, Philippines, Iran, Israel, and Taiwan (Grodea, 2018). The
beef industry and related products are a major player in the agriculture world, and for some
countries it makes up a very large portion of the profits in agriculture. In Puerto Rico, the dairy
industry has been the top agricultural product for decades (Ortiz-Colón, 2018). Ortiz-Colón
reported that “[f]rom 1996 to 1997, the dairy industry in Puerto Rico boasted 425 dairy farms,
three processing plants, and 90,000 dairy cows that together generated over 28% ($194 million)
of the agricultural revenues,” (Ortiz-Colón, 2018). Ortiz-Colón also said that “[i]n 2014, there
were 320 dairy farms on the island that contributed $212.7 million to the economy,
representing 22.9% of the gross farm income for that year,” (Ortiz-Colón, 2018). The dairy
industry in Puerto Rico accounts for around 25,000 jobs (Ortiz-Colón, 2018). This is a massive
industry in Puerto Rico and is similarly important in many other countries.
An interesting disruption in the industry is the recent tariff war between the United
States and countries like China. Given the fact that the primary growing importers of beef are
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Asian countries, it is not surprising to see some disruptions in the industry. The disruptions are
not limited to just Asian trade partners. An example from a similar product is the U.S. pork
suppliers. At one point, the pork suppliers from the U.S. had to pay an additional 20% tariff to
Mexico (Pellegrini, 2018). The current trade issues may continue to impact the growth of the
industry if gone unchecked.
Tariffs have the potential to slow down the growth of the beef industry, but we have not
seen too much of a hinderance yet. Recently, China has become a massive player in the
industry. China in recent years has ranked third in the world for beef production, but cannot
keep up with consumer demand within the country, and therefore is still a net importer of beef
products (Smith, 2018). Another major player in the market is Australia, which has “…47,000
cattle producers that contribute about 20% ($A12.7 billion Gross Value of Production) of the
total value of farm production in Australia,” most of which is for exporting to other countries
unlike the United States, which consumes most of what they produce (Smith, 2018). According
to Smith, “there are 80 or so breeds of cattle in the USA, with British breeds and their crosses
most prevalent. The USA had 92 million head in 2016, with 30 million beef cows, 9.3 million
dairy cows, and 10.5 million cattle in feedlots at 1 January 2016. Nearly 29 million head were
slaughtered in the production of 10.7 million tons of beef in 2015. Farm receipts total about
US$88 billion from beef production,” (Smith, 2018).
As previously discussed, we are seeing a large change in consumer tastes in Asian
markets, which is helping fuel much of the expansion of the beef industry. Why are the
consumers’ tastes changing to be more like westerners? To reiterate, the conventional
argument is that with economic gains you see rising demand for products like beef. There are
some alternative theories to why beef products are gaining popularity. In the article
“Globalizing Unsustainable Food Consumption: Trade Policies, Producer Lobbies, Consumer
Preferences, and Beef Consumption in Northeast Asia,” alternative reasons for market changes
are explored. Kasa proposes the “westernization of consumption patterns to inter-state
competition over export markets and intra- and inter-state lobbying by producer interests that
8
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together impose consumption changes on non-Western societies,” (Kasa, 2008). Kasa also gives
credit to rising incomes in certain Asian countries, but it is very interesting to consider lobbying
and policy as legitimate forces in the change. It is very possible that beef producers are lobbying
governments to help make distribution of their various products more available to more
countries. Regardless of the reason the industry is growing, the industry is growing, and seems
to be trending up for the foreseeable future.
Social Considerations
Thus far, I have focused on the reality that beef products have been a major market for
some countries like the United States, Australia, and others, and are continuing to become
more prevalent in other countries such as China. Now I would like to examine how this trend
could be impacting the consumers of these products from a health and wellness standpoint.
General attitudes toward beef products, those who consume them, and those who do not is an
important part of the explanation of where the beef industry is heading. In the study “Attitudes
Toward Beef and Vegetarians in Argentina, Brazil, France, and the USA,” the opinions of the
citizens in each country were consulted. The study found that “across countries, men were
more pro-beef, in free associations, liking, craving, and frequency of consumption. By country,
Brazil and Argentina were generally the most positive, followed by France and then the United
States,” (Ruby, 2016). Intuitively, it is not a surprise that the results of the survey would find
that men would be more enthusiastic for beef products. It is also not surprising that many
women in the study did not enjoy beef products at all. This is because, in general, men tend to
eat more red meat on average than women. The study specifically said that “[a]mbivalence to
beef was higher in women, and highest in Brazil. Only Brazilian and American women reported
frequent negative associations to beef (e.g. ‘disgusting’, ‘fatty’)” (Ruby, 2016). The results of the
study that I found to be different than my expectations were the findings on attitudes toward
vegetarians. In the study’s results, “...the attitude to vegetarians was generally neutral. America
and Brazilian women showed some admiration for vegetarians, while only French men and
women had negative attitudes to vegetarians,” (Ruby, 2016). I found this to be surprising
9
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because while I assumed feelings toward vegetarianism would not be very strong either way, I
did expect more countries to have a slightly negative-leaning impression. My hypothesis is most
likely based on my bias of growing up in the midwest. I assumed that most of the world would
be relatively pro meat, which leads to another assumption: that people tend to consider
individuals with unusual life choices to be odd. The important takeaway from this study is the
mostly positive attitudes towards beef. The growing trend is subsequently fulfilling the
internationally increasing demand for beef products. An important question at this point is
what the social considerations are? How does this change impact our physical and mental
health? If increasing beef in our diets is not the best for us, what would the impacts of change
be? The human body is a machine that has specific needs for nutrition. Once individuals
become accustomed to a specific dietary lifestyle, it can be very difficult to impose change.
Therefore, it is important to examine the impact of beef in our diets and attempt to quantify
beef products’ overall impact on health.
For a healthy individual to maintain good nutrition, protein must be included in their
diet, which is one of the primary reasons individuals consume beef. Examining how sufficient
beef products are as a protein source will allow us to better assess the production and
consumption of beef products. “Beef: Is Still What’s for Dinner,” is an article that discusses
beef’s health benefits, including its potential protein benefits. In the article, beef is described as
a great resource for multiple necessary nutritional needs. The example they give is that an 8ounce steak can give up to “750 calories and 59 grams of fat (90% of your recommended daily
value), including 29 grams of saturated fat (115%)” (Tufts, 2005). Obviously, the body needs
some caloric intake and fats to be able to function properly. The problem is that with too much
red meat, it is easy to become unhealthy in a hurry. The article references studies that suggest
that “…40% of subjects who ate meat, poultry, fish, eggs and dairy products were overweight,
compared to 29% of "vegans" (eating no animal products) and "semi-vegetarians" (eating dairy
and fish, but no meat, poultry or eggs) and 25% of "lacto-vegetarians" (eating dairy, but no
meat, poultry or eggs),” (Tufts, 2005). There may be some problems with this study given the
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limitations on other important factors such as lifestyle difference between these two groups.
The point still stands, however, that red meat has a relatively high fat content, and can lead to
obesity if you are not careful of how much you consume, or what you consume with it.
Alternatively, if you maintain a well-balanced diet with a high amount of protein, studies have
shown that you can lose more weight and maintain more muscle (Tufts, 2005). All beef is not
considered to be the same, and the article suggests that eating lean beef would be more
beneficial. In a different study that focused specifically on lean beef consumption, it was said
that “groups who specifically chose to consume beef with the highest lean meat and lowest fat
content had higher intakes of protein as well as vitamins B3, B6, B12, iron, phosphorus, and
zinc,” (An, 2019). The article also suggested that higher levels of very lean beef had similar
positive impacts on nutrition intake for children (An, 2019). The suggestion they had for beef
consumers with respect to their findings was to consume higher amounts of lean beef in order
to better “maximize nutritional gains from beef consumption” (An, 2019).
There are other health concerns associated with beef products outside of just
nutritional intake value and potential weight gain. The American Cancer Society conducted a
massive study on red meat consumption and the risk of colorectal cancer. This was not the only
study of its kind, and all of the studies seemed to suggest that there was reasonable evidence
to support a link between high levels of red meat consumption and colon cancer (Tufts, 2005).
Another potential health issue is the hormones that are injected into the livestock for growth
purposes. One concern for the hormones is the potential impact that small levels of hormones
can have on children and their development (Galbraith, 2002). An additional cause for concern
is the possibility of specific hormones being carcinogenic. For this reason, many of the beef
products that are produced in the United States are not imported into the European Union. The
EU has completely banned these products. According to Galbraith “[t]here is a particular
concern about the role of oestradiol-17β as a carcinogen in certain tissues” (Galbraith, 2002).
The science behind these claims is a little inconclusive. In North America, it is common practice
to utilize these hormones, so clearly the regulatory bodies in the U.S. deem the hormones safe.
The disagreement from the EU is sometimes portrayed as more of an act of protectionism for
11
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their beef producers rather than a genuine health concern. Regardless, it is worth noting the
concern and including it within the holistic evaluation of health and beef products.
Potential Market Adjustment
Due to the negative ecological implications of the current practices in the beef industry,
many have attempted to derive alternative solutions. In “We have a Steak in it: Eliciting
Interventions to Reduce Beef Consumption and its Impact on Biodiversity,” the possibility of
“norm-messaging” with the intent of changing beef consumption behavior was said to be a
viable option (Selinske, 2020). Selinske also suggested that other strategies like “making nonbeef options a default choice, or rearranging menus to alter consumer choices) may also be
useful in reducing beef consumption,” (Selinske, 2020). Selinske was not optimistic about
attempting to enlist the government for change. He believed that structural changes to change
consumer decision making would be the most effective (Selinske, 2020). Given the lobbying
activity going on, I can see why Selinske would be skeptical of government interventions. I do
think some of his suggested solutions may have some impact, but I am not convinced the
impact would be as great as he would like it to be. Beef is not an overnight product or fad; I do
not think these simple adjustments will make a huge difference in beef consumption in the
aggregate. A more impactful change could be made if an adjustment that both lowered the
need for higher production rates and helped maintain profits for producers could be obtained.
In “Is There a Win–Win Scenario with Increased Beef Quality and Reduced Consumption?” such
a solution is presented. The article makes the argument that if quality over quantity becomes
the focus of producers, a reduction in the negative ecological impacts can be obtained. Soler
contends that “[a] decrease in production cost on the export market (in order to increase
producer profit), while increasing the consumer willingness-to-pay for the meat substitute (in
order to not decrease too much the consumer surplus) can complement a subsidy on the
higher-quality production on the domestic red meat market,” (Soler, 2020). This optimal result
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would take careful adjustments, but may have legitimate results in reducing the number of
livestock needed for producers to earn a profit. There are many considerations when
attempting to examine possible adjustments to this industry. The production looks very
different in each country. In the United States, you have very small farms and very large farms
participating in the market. Forming a one size fits all adjustment is very difficult and potentially
damaging. Any market alterations with economic or ecological motivations must take this into
account.

Conclusion
This paper examined the beef industry, which falls within the ecosystem function of
food. The industry was evaluated on the ecological, socio-economical, and economical value as
suggested by de Groot (de Groot, 2002). The market for beef products is continuing to grow
because of economic growth in more countries. For the producer’s side, beef products are big
business, and contribute a large portion of the agriculture profits in multiple countries. For the
consumer's side, beef products in moderation can be a great source of protein and other
nutrients, but can have serious health consequences if not consumed in moderation. While
there has been some progress in reducing the negative ecological consideration associated with
beef products, there is still a lot of progress needed moving forward. We should strive to
reduce consumption of beef products and continue to improve the processes required to
develop beef products.
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